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Elgin, Hlinois 60121-1008 847-669-5389 Fax

29 September 1998

I, Rachel M. Chleborowicz, certify that the Chromium Emissions Testing conducted on the decorative
plating scrubber installed at the Century Plating Company, Inc. facility in Chicago, Illinois, was conducted
under my supervision. All of the results obtained during this testing are authentic and accurate.

A

Rach eborowicz
Project Manager
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Century Plating, Inc.
Chicago, Illinois

98-015-311

1.0 PROJECT SUMMARY

1.1 Seurce Information

Plant Name and Address:

Units Tested:

1.2 Testing Firm Information

Firm Name and Address:

Firm Contact:

Telephone Number:

1.3 Test Information
Test Requested By:
~- Firm Contact:

Telephone Number:

Test Objective:

Test Methods:
Test Date:
Test Coordinators:

Test Personnel:

Century Plating Company, Inc.
2939 North Oakley Avenue
Chicago,lilinois 60618

Primary Decorative chrome tank scrubber.

RMC Environmental, Inc.

11311-B Douglas Street

Huntley, Dlinois 60142

Rachel M. Chleborowicz - Project Manager

800-532-3391 Voice
847-669-5389 Fax

Century Plating Comapny, Inc.
M. Victor LaPorta

773-477-1620 Phone
773-477-1823 Fax

Conduct total chrome, moisture and flow rate testing on plating tanks
1n accordance with the MACT regulations and EPA Method 306 (40
CFR 63, Appendix A).

EPA Methods 1, 2, 3, 4 and 306

September 1, 1998

Mr. Victor LaPorta

Rachel Chleborowicz - Project Manager
Chris McDermand - Environmental Technichian
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Century Plating, Inc.
Chicago, Illinois 98-015-311

20 SUMMARY OF RESULTS

The results of the emissions testing performed on the large chrome tank stack are presented in Table 2-1. Detailed
results of all of the testing completed on this location are located in Appendix A. The field data and the analytical results
are presented in Appendix B and C, respectively. Calibration sheets and equipment performance checks are presented
in Appendix D, along with the chain of custody and QA/QC supporting decumentation from the analytical laboratory.

A cyclonic flow check was performed at the sampling location to determine the existence of abnormal flow. The
observed average yaw angle for the secondary unit location was 9.5°. Section 2.5 of EPA Method 1 indicates that a
sampling location with an average yaw angle of < 20°is acceptable. As indicated by the average of the three test runs, the
concentrations of the chromium emissions were below the MACT regulation standards of and 0.030 mg/DSCM for

composite mesh pad scrubber systems on decorative chrome plating tanks.

TABLE 2-1
SUMMARY OF TOTAL CHROMIUM RESULTS

Century Plating Company, Inc.
September 1, 1998

Secondary Plating mg/DSCM 0.005 < 0.030 mg/DSCM for existing large sources

Tank Stack Flow rate DSCFM 8,045
2-1



Century Plating, Inc.
Chicago, Illinois 98-015-311

3.0 TEST PROCEDURES AND EMISSIONS DETERMINATIONS

The sampling and analytical requirements for this program include the determination of total chrome, O,/CO,,
moisture and volumetric flowrates from the stack effluent. The plating process was operated at 100% capacity. Figure
3-1 illustrates the sampling system used for the total chrome testing. The specific equipment and procedures that were

used are detailed below.

34 Test Procedures

Total chrome compliance testing was completed on the exhaust stacks from the chrome plating tanks. The
compliance testing consisted of three two-hour test runs utilizing EPA Methods 1, 2, 3B (40 CFR 60, Appendix A) and
306 (40 CFR 63, Appendix A).

The number and location of the sampling points were determined according to the procedures outlined in EPA
Method 1. The exhiaust stack cross section was divided into 24 equal areas with 12 sampling points on each to two axes.
A cyclonic flow check was performed at the sampling location to determine the flow angles at each point. An S-type
pitot, oil manometer, and an angle finder were used for these determinations. At each point, the Pitot was positioned at
aright angle to the flow, the pitot was then rotated until a null reading was obtained. The angles of rotation were then
noted.

The flue gas velocity and volumetric flow rates were determined according to EPA Method 2. Velocity head
measurements (delta P) were made using an S-type Pitot tube conforming to the geometric specifications indicated in
Method 2 and each Pitot has been assigned a coefficient of 0.84. The differential pressures were measured using an oil
manometer of the appropriate range. Flue gas temperatures were obtained with chromel-alumel thermocouples equipped
with a digital readout.

The composition of the flue gas was determined utilizing the procedures outlined in Method 3B. The percent
moisture content of the flue gas was obtained from the amount of moisture collected in the Method 306 sampling train.
Analysis for carbon dioxide and oxygen were was performed using a Fyrite analyzer and the analytical results were used

in the calculation of flue gas composition and molecular weight.

3.2 Emissions Determinations

The total chrome samples were drawn isohinetically from the source using an EPA method 306 sampling train.
The sampling train consisted of a glass nozzle and probe liner, an attached Type S Pitot tube, four glass impinger chilled
and a metering console. No filter is used for this method.

The first impinger is left empty, the second and third impingers contain 100 ml of 0.1 N sodium hydroxide
{(NaOH) in place of water, and the fourth impinger contains 200g of preweighed silica gel for moisture removal. Each
of the twenty-four points were sampled for 5 minutes resulting in a net run time of 120 minutes.

After sampling, the reagents were returned to their original container, weighed, the weight recorded on the
label and the liquid level marked. The silica gel was returned to the original container, weighed and the weight recorded

on the label. The volume of water vapor condensed in the impingers and the volume of water collected in the silica gel

3-1
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Century Plating, Inc.

Chicago, Illinois 98-015-311

were summed and entered inio the moisture content calculations. All sampling components exposed to the effluent were
rinsed three time with NaOH and the rinses were added to the reagent conmainers.

The combined samples and rinses were analyzed for total chrome using ion chrématography (IC) coupled with

a post-column reactor (PCR).



Appendix A - Reference Measurement Data With Emission Rate Calculations
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Plant:
Project #:
Location:

RMC Environmental, Inc.
Emissions Testing & Consuiting

Century Plating
98-015-311
Unit 1 - Mesh Pad System

Sample identification

Test Date

Start
Finish
Total
Cp

A
Pbar
Wm
Ts
Pavg
Pg
DH

Tm
vm

Y

_Dn

co2
oz .

- N2
“Ms

Laboratory

Ps
Vwstd
Vmstd
Vs

Qsd

~ Percent Nitrogen

Pitot Coefficient

Area of stack

Barometric Pressure
Voiume of Condensate
Temperature of Effiuent
Average Deilta P

Static Pressure

Delta H, Orifice pressure differential
Meterbox Temperature
Volume of sample metered
Meter correction factor
Nozzle Diameter

Percent Carbon Dioxide

% g .- Percent Oxygen

Percent Carbon Monoxide
Molecutar Weight (wet)
Results

Total Chrome

Absolute pressure of Flue Gas
Volume of Water Vapor
Volume of Metered Gas
Moisture

Velocity

Volumetirc Flow

Volumetric Flow

Chromium Concentration
Chromium Concentration

|sokenetic

(CF)

sq. inches
(in HG)
(mg)

F

(in H20)
(in H20)
()

(CF)

(in)

- (%)

(%)
(%)

(%)

(b/b-m)

(mg)

(in HG)
(SCF)
(DSCF)
(%)
(FPS)
(ACFM)
(DSCF)

(mg/DSCM)
(Ib/Hr)

(%)

09/16/98

1-M306-1
09/01/98

810
1015
120

0.84
630.93
30.12
47.6
93.1
0.460
-0.25
1.82
80.6
90.14
0.9999
0.25

0.10
20.90
0
79.00
28.59

5.80£-03

30.10
2.24
88.978
2.46
39.06
8,641
8,095

0.002
6.98E-05

99.07

1-M306-2
09/01/98

1030
1235
120

0.84
530.93
30.12
471
93.3
0.455
0.28
1.83
89.5
90.693
0.9999
0.25

0.10
20.80
0
79.10
28.58

5.10E-03

30.10
2.22
88.075
2.46
38.85
8,594
8,047

0.002
6.16E-05

98.65

1-M306-3
09/01/98

1240
1445
120

0.84
530.93
30.18
50.4
93.9
0.450
024
1.81
91.1
90.966
0.9999
0.25

0.10
20.90
0
79.00
28.57

2.90E-02

30.16
2.38
88.255
2.62
38.61
8,541
7,993

0.012
3.47E-04

99.52



Appendix B - Field Data Sheets For Total Chrome



Samplmg and Velocity Traverse Poirt Determination
. EPA Method LI

wer, K b - x| e e e s s s 5 O OO SN~ (L
S R ' : : . . DRAW ‘HO} IZONTAL LINE THROUGH DIAMETERS
. .|PLANT NAME —Cenrey Praning

¥ I! more ithan 8 and 2 diameters and if duct
CITY, STATE C‘ﬂ(ﬂ;a /L § dia. is ‘Iou thar 24, use 8 or%_'poinu.
SAMPLING LOCATION —Dec Pldrig TRk Senla
> VELOCITY PARTICULATE
NO. OF PORTS AVAILABLE 7 A
NO. OF PORTS USED UP DOWN
"
PORT INSIDE DIAMETER 3 8+ 2.0 <<
3 \1\>: 7 < 1.75 ‘12\:
DISTANCE FROM FAR WALL TO OUTSIDE OF PORT _SG6.25" ’\\\ ; o
NIPPLE LENGTH AND/OR WALL THICKNESS _O.35__ 6~ 1.5 -
. v . N\ 20
DEPTH OF STACK o oucT 36
e T T BR DUCT WIDTH (IF RECTANQULAR) oz -1 16 - B B
24 ar 25
EQUIVALENT DIAMETER: ‘ s
De = 2-XLDEPTH x WIDTH _ 2 ( )L L .. - \ [ ——
E .DEPTH + WIDTH ( s ) " TN ; £ et
DISTANCE UPSTREAM  DOWNSTREAM
FROM PORTS TO e SRR e i % OF | -~ DISTANCE DISTANCE
FLOW DISTURBANCES DUCT | FROM INSIDE |FROM OUTSIDE
k : WALL OFf PORT
DIAMETERS .

STAcKmucr*AREA- o1 .9 N | = —= ;“’ ’5- i

LOCATION OF POINTS IN RECTANGULAR STACKS OR DUCTS 17
£3 3 4 5 8 7 8 [] 10 11 12 1 8
1 | 28.0 l.“’ . 12.8 10.0 8.3 7.1 8.3 5.8 5.0 4.8 4.2
2 |75.0 50.0 37.5 30.0 25.0 21.4 8.8 168.7 15.0 13.¢ 12.8 19
3 83.3 62.5 60.0 41.7 35.7 31.3 27.8 28.0 22.7 20.8
‘ 87.5 70.0 58.3 $0.0 43.8 23s.9 25.0 31.0 29.2 20
s 90.0 78.0 84.3 56.3 50.0 45.0 40.9 37.8 —=
s 91.7 78.8 68.8 @a1.1 56.0 50.0 45.8 21
7 92.9 1.3 72.2 68.0 891 54.2
‘ . 93.4 823 75.0.68.2 62.8 22
N 9 L1 4.4 38.0.77.3 70.8 i
‘“l--l\_( $1o £ . .96.0 88.4 70.2 23
Lo % post BETRRE . (R T Zoe : 08.3 87.8 24
12 08.8
Eicons SEE REVERSE FOR FIELD USE CHECKLIST
10-90
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CYCLONIC FLOW DETERMINATIONS

Plant Name (_'gﬁn_-lﬁ% P/d—ﬂm(r

‘City/sState

Barometric Pres.

Thermocouple ID

Horizontal ODuct Flyash/Dust Buildup > 1" Depth (/)7 Yes

Test Loc. S'caﬂob.
(Pbar) 30.12, In.

m-2-1

—

PRELIMINARY

TRAVERSES
Start - Finigh Times:

_904__ - 9304

2 Ve da

~.--|Test| Yaw-{- AP |Temp. |
Pt. (Ang.®| "HpyO |-°F
A-ll o | o 192 |
o_ 193
a 193
(o]
-
)oﬁ‘

Hg

Static Pres. (Pg) -o.30 In.
Pitot/Orifice ID ﬁ Pitot Ccef. (Cp) xz Pres. Gauge Set ID
Duct Length/Diameter

Page

Personnel

d of ¢

s a—

Job No. 2&-0[3‘-2”
"~ pate [ Smep9f

r{aX

Width

H40

-

---Specity lnches (“) or feet (')-- -

No x (1f Yes, see Page 2 for Instructions.)

ALIGNMENT APPROACH DATA

(OMIT IF AVERGE OF YAW ANGLES < 20°)

Run Run Run
No.* No.~* Na.*
. Base | Min./ Base Min./ Base | Min./
" Time |{Point**|{ Time. |Point**{ Time |[Point**| .- - ..-....-
m P T | €T T
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[ I mmﬂa
nwzgmxm i i mm;::;:
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T
R
-\ e mum S mm.mm;.m
i i :aa::a iR
e AuEEA i

T

H

(BN

By
- L L g ki e
(=) 493 %%gm: giﬂ.i ng i ﬁsﬂﬁzﬁg%
O 93 . $33388- H i : ,"':

AR i jiRE
o 1 %ﬁ?.s:,;zs;a.;; . e
Q ¥ i mm;m R e
(@) 9 mmuummtt BTN R

i i i
= ks Emnmmmn il nmnmmnu:
o 9¢ mzm mw: HIHIBEIRITH ,muuam i

R i s S
(o] 9'{ S i

i ii S
[»] 93 T T

I di

Avg.i3,2 o 193.3 T
Avg. AP,**=» Avg. AP *** Avg. AP, ***
Note: Yaw angle average is sum of the absctute values divided by number of measurements, and must be < 20°,

F-1107 cev.

12-91

" «!From isokinetic sampl
Minutes/Point” =cos ¢ (Ba_a. Time).
Average AP, = ((L cos8 ¢ Vap) / n)2

AP avcrage 13 square of averaqc squaro ‘root.

l.ng t'.i.éld data sheet.

4

See oaae 2 for cycionic flow check criteria.
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TEST PERSOMMEL _

SAMPLING DATA - METHOD(S) Jo¢
cusxr
Zrﬂ 2/41111 RUN MO, _J_?Oé x-74
! '-'1"/37‘75 C’ﬁ:m e 408 MO, M:.i-z_ 0IIE —
LSNEEING LOC. i lwepge R R T Sster Qi
“saroMETRIC PRESSURE, IN. HG. _3_01______ s'tmc msm I .. nzo ——fzZ25 - TIME F1) 1S /Qp’

N LEAX Y, VAQEB IN. NG 1O - S s
ot g . e POSTTEST PUS PRCSS LEAZ ¢ K7 o
fFOR QTHEIR RWNS, ENTER “W/A% .

¢ CONDUCT POSTTEST POSITIVE PRESSURE LEAK CHECK FOLLCWING THE LAST

RUN PSR LOCATICN.

EQUIPMENT CHECKS EQUIPMENT 1,0. NUMBERS LEAL CHECES
PITOT, PRETEST |REAGENT BOX ______ METER BoX /.22 Y 27999 8 8 38.% /..
___ PITOT, POSTTEST |PITOT M- 2] ¢ Cp 0.8/ wOI'L N-25D BIA. 025D |e 3 -
_ o~ NOZZLE, PRE/POST|TC READCUT TC PROBE UMBILICAL
_ L TC JO_ °F PRE |SANPL'G BOX CRSAT PUMP TEDLAR BAG B
T _F0 °F post KOMOGRAPH DATA E
[ ORSAT SYSTEN DELTA-H3 L. 3930
Ers 8 B
FILTER/XAD| TARE WT. |METER TEMP. . 8O ; i
| N OH - |- 2004~ -lestixiz0 o 2 ok — e et e it
" i F new FACTOR _1-022 = Fyrites, Yaa T
sTacc TewP. __ 93 Oz 20/
_|REE: DELTA-P_ 0.963 Cor - 03 <

on

IFICE SETTING,
1N, K20

R

| 662 666

V6P3 25

67697

620,34

69437

699 02

S

Blofa el fe e [

o ) CGETE AR

203 /{

LY

Led PlOBE EXIT & J (probe & filter helt aft) appty to HJ nethod

_LZ.Q__LJHL.Q.LJ_. 0.6

n. (&) ¥m

tf"p

m

15

%iJﬂw

R £X!T for ItJ kethed 1.
ONC. EXIT applies if sampling train has s cmﬂemer.
100.¥% T

£-1112 (Puge 1) rev, 9-94



SAMPLING DATA - METHOD(S) __ Swe

CLIENT ;

PLANT P/m-'m\_ 2UN NC. L-306- o,z

CITY/STATE - Chicseg, 1L L OB M. _99-0iT3_ DIE 92 :
L SAMPLING LOC. . “ X Yfuid] & e \““' Co.. TIKE sty /Q i e

"BAROMETRIC PRESSURE, 1

. LEAK ¥, 'VACM. IN. WG

N.. HG.
O -

[ TINE FBISK */288— -

- TBIT PERSDNNEL gnc _/cgo )
POSTTEST POS ”{SS JOo£7 0

LEAX RATE, CFN
o CONDUCT POSTTEST POSITIVE PRESSURE LEAK CHECK FOLLOWING THE LAST RUN PER LOCATION. FOR QTHER RUNS, ENTER “w/As. |
EQUIPMENT CHECKS EQUIPMENT 1.0. WUMBERS LEAK CHELXS
_Z PITOT, PRETEST |REAGENT BOX /4, METER BOX _2/-22 Y _0.99%3 B 3
__ L PITOT, POSTTEST [PITOT M-2-]  Cp O.5¥ NOZ'L N.25 Dla. 0.250 |e £
" WOZILE, PRE/PUST{TC READQUT TC PROBE umBILICAL
v TC B °F PRE- {SANPL'G BOX CRSAT PUMP TEDLAR BAG 8 33-é7%c
LT 28 F st T £
Qo ORSAT SYSTEW - |oeita-ne 139 N
[EILTER/XAD| _TARE Wi. |METER: TEMP..__ 9O ‘ o
o] NeOH L 2006 JESF. 2ol 2 ) e S
o e | R332 v FACTOR: X 022 - CByrites, X[ Yaa - T
STACK TEMP.. _ O A08) 0999
i D . 09 f<x5% OF CAL'D. T2
R e SEVSE SPEERAS o , (Il)’__‘_
. : GAS _TEMPERATURES, °F
IEICE SETTING,} GAUGE
- _H320 _vm, FIFIFR lggﬁ. OR COND

267.84
_Z21.66
235,55
129.22 :
18325 - 1047 go | 94 /.89
LT Bk 0 Wi Sk e A Sk 5757 &, 53 2 A
ZIY 2t & 22 1 17 L3
.43

i — " HLYER EXT? fur L N ﬁtﬂlod g ‘“F!U&R 80X ‘for ‘all ‘others.:
*> pROBE EXIT & / (probe & filtar heat off) apply to NJ Method 1.

COKB. EXIT applies {f sampling train has a conderser.

120 . 693 o.4ss” 895 G33% 83! %t = 100.3
Min. (8) ym (/ap1é tm ts o £-1112 (Page 33 rev. 9-9
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SAMPLING DATA - METHOO(S) _ 3o0e

CLIENT

PLANT Cenmuen, Phnn, o foe R X0, _L-306-03 —_
CITVSATE __ Chivena, I (dos wa. 28-O/si 3 oate _! St 13
SAMPLING LOC. Ui ti- ' THE STRT _ /240
BARCWETRIC PRESSURE, IN. HG _.S_o_l_L_____ STATIC PRESSURE, IN. W20 __Q,gy____ TINE FrMISH _7FYST
\__.i  LEAK J, VAGRM IN. WG O TEST persounel _Arc/fare
LEAK RATE, CPM _.a.m_._..aﬁ.ﬁ.. POSTTEST PoS PRESS LEAC / OK? o ___
x « COMDUCT POSTTEST POSITIVE PRESSURE LEAK CHECK FOLLOWING THE LAST RUN PER LOCATION. FOR OTMER RUNS, ENTER “N/A". |
gb EQUIPMENT CHECKS EQUIPMENT |.D. WUMBERS LEAK CRECKS -
__//PITOT, PRETEST |REAGENT BOX ns¢  WETER 80X _3[.27 v _(©.999% 8 8
__/ pitoT, POSTTEST [PITOT M-2-) Co O.8Y WOZ'L N-25D  DIA. _D 2SO e 3
NOZZLE, PRE/POST|TC READQUT TC PROGE UMBILICAL i
2 TC 81 °F PRE |SAMPL'G BOX ORSAT PUNP ______ TEDLAR BAG 8
™ Tc '2‘_ °F post NOMOGRAPH DATA E
_MQSAT SYSTEM DELTA-H3 1. 291 =
[FILIER/¥AD|_TARE WT. |METER TEMP. _ 90 - P s
L | NeON. | 2005 _ lEST. 20 2 grerr e &l ¢ —|E
A3Y¥  _imcm FAcToR _ ). O4/ Fyrites, % Yo
stack Tewe. 93 ‘ 0 D3| _p903
[ Slad | 300.. IREF DELTA-p . O-7C3 - . - ¢ Ao Of lesx OF CMLD. v-r
2./ dexw FACTR _2.92Y ' N _p
’ GAS GAS TEMPERATURES, °F
cLocx |prY Gas wever| PITOT | METER ORIFICE SETTING,| GAUGE. | ~— 1 . PROBE
READING ) IN, MN20 ! . | IMPING. {OR COND

- cUBIC FEET TEXIT | EXIT™

S A=Y R i 2 e A I S 2700 B
SO 19y33s” lo.d2 | {130 ()30 | ¥+
SS {8444 | 0,39 1.5Y {157 Y :
1312y leo | 3951004 |o.up et ller g | |
M Z oS issé 60 0.9Y3 L F31033 | 4
Bl 3 1720 1952.3% |o.qy .27 1123 | 4
¥| ¥ 195 196245 | oy 133 1773 | #
7l 5 180 |ges.9 0.42 1,90 | /.90 «
B ¢ | 25 196979 0. Y7 .95 1.9 o
YW 29 |873.04 O. 45" L8 tr.¢/ 4 ¢
0 919 187249 0.9 1.8 lsg0 o
2] 4 loo legt3z  |o.4% 1199 1794 | 4
Y
.;(

2| w o5 198529 lodz 191 | a3 1,94 |9y |
:?-3 it Lo -}59?,/4 o4 19/ ”5.'_9_3_ i 7.89 1185
M o ng 189%01 logs V9 eyl g lrger

—  Blawlioe 199427 o]

FINAL
. ® FILTER EXIT for Ni Method 1. FILTER 80X for (1 others.
* PROBE EXIT L / (probe & filter heat aff) apply to NJ Method 1. COND.EXIT applies if samoling train has a cordermer.
0. 9096 pD.Y497 9L G55 [.%y 2L 100,
Min. (8) ym (/B_-p)z tm ts Ah F-1112 (Page *©  ~ay. ©-94
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MOISTURE ANALYTICAL RESULTS
Cenrvre  [Atrin
T v .

\__ City/state _&L;‘# JL

o Client

. Jx No._9f-0p530 '
Sampling Loc. _ Dec. Plarn pete

Run Rumber l-306-01 ’ {-306-02 1-30c¢-03 _i
Sampling Data q r/ 1fig 9/// Vi o/ /o7
Analysis Dats A o 4 /..
Analyst Lee. y P
Reagent 1 ( O.In NaOH ) )
__?Lml Weight, g 7 229 _ 232 : 23Y 3 .
Tared Weight, g 200 : Z2oo _zoo ‘
Water Catch, g 2 C 3 BERER 32 - 3¥ s

o : i
?.uul :W.eight, g 21 ? A 2151 216'.- V ?
Taraed Weight, g p A Zoo . 200
ADSORBED WATER, g 1.6 /5.1 16.¢¥

Resgant 1cx Yo.

salanca No. 'u-a!ﬁ Type (V) Triple Bemm Electronic _)~°

tance located in atable, dreft-frye sras (/)7 Yes e

1 "o~, culnig beloe. -

2]

L N Ccmnggl

L-0034 rev. 5-93 ' -
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